Antiproliferative and apoptotic activities of tosylcyclonovobiocic acids as potent heat shock protein 90 inhibitors in human cancer cells.
We evaluated whether inhibition of heat shock protein 90 (hsp90) function by novobiocin derivatives could induce the degradation of signal transducers that drive cancer cell growth and thereby promote apoptosis. Removal of the noviose moiety in novobiocin and introduction of a tosyl substituent at C-4 or C-7 coumarin nucleus provided derivatives 4TCNA and 7TCNA which compared favourably with novobiocin in MCF-7 breast cancer cells. Here we extend the antiproliferative and apoptotic properties of these analogues to a panel of cancer cell lines. Destabilization of hsp90 client proteins Raf-1, HER2, and cdk4 suggests inhibition of hsp90 chaperoning function. In HT29 colon and IGROV1 ovarian cancer cells, the growth inhibiting effect of 4TCNA and 7TCNA was consistent with the stimulation of cell death as assessed by the processing and activation of caspase 9, 8, 7 and 3 and the subsequent cleavage of poly(ADP-ribose) polymerase (PARP). In Ishikawa endometrial adenocarcinoma cells, 4TCNA also promoted apoptosis and the processing of PARP. These derivatives impacting multiple pathways involved in the neoplastic process may represent promising drugs for cancer therapy.